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[57] ABSTRACT 

A motor 12 has an output shaft 18. A transmission de- 
vice 14 transmits rotary power, selectively, in any one 
of two drive modes from the shaft 18 to an output shaft 
16 connected to a rotary load. The drive modes differ in 
respect of direction of rotation and/or speed ratio. Out- 
put pulleys 20/22 are respectively connected to inter- 
mediate pulleys 44/54 on the device 14. Auxiliary inter- 
mediate wheels 48/58, which are respectively co-axial 
with and connected to the pulleys 44/54, are drivingly 
connected respectively in accordance with the two 
drive modes by means of a drive element 51 to an output 
wheel 42 on the shaft 16. The device 14 is pivoted about 
the shaft 16 as shown at 36. Pivoting in one direction 
tightens a V-belt 50 transmitting drive to the pulley 44 
and thence via the wheel 48 in a first drive mode to the 
shaft 16; while slackening a V-belt 60 to disconnect 
drive to the pulley 54. Pivoting in an opposite direction 
causes drive via the pulley 54 and wheel 58 to the shaft 
16 in the other drive mode. 

24 Claims, 4 Drawing Sheets 
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TRANSMITTING ROTARY POWER 

FIELD OF THE INVENTION 

THIS INVENTION relates to transmitting rotary 
power. It relates more specifically to a method of trans- 
mitting rotary power, to a rotary power transmission 
device and to an installation in which rotary power is 
transmitted from a source of rotary power to a rotary 
load. 

The Applicant is of opinion that this invention will 
find particular application in the field of power trans- 
mission in low speed, low power, motorized vehicles 
and also stationary applications. The invention is, how- 
ever, not limited to those fields. 

SUMMARY OF THE INVENTION 

In accordance with a first aspect of the invention, 
there is provided a method of transmitting rotary 
power, from a source of rotary power to a rotary load, 20 
selectively in at least two drive modes, the method 
including 

providing a transmission device which includes 

first and second intermediate wheels which are inde- 
pendently rotatable, 

source connection means adapted operatively to con- 
nect respectively the first and the second interme- 
diate wheels to the source of rotary power, 

load connection means adapted operatively to con- 



then correspond to different angular orientations of the 
transmission device. Then, the neutral condition may be 
intermediate the first and second operative conditions. 
In one class of methods, connecting of the rotary load 
5 by means of the load connection means to the transmis- 
sion device may be fixed, connecting of the source of 
rotary power by means of the source connection means 
to the transmission device then being adapted appropri- 
ately to effect driving connection and to disconnect 
10 drive in response to the condition of the transmission 
device. Connecting the rotary load to the transmission 
device may then include connecting the rotary load in 
accordance with the first drive mode to the first inter- 
mediate wheel, and connecting the rotary load in accor- 
dance with the second drive mode to the second inter- 
mediate wheel The method may further include trans- 
mitting the rotary power frictionally via the source 
connection means by means of flexible, endless drive 
members. 

Said one class of methods may further include trans- 
mitting the rotary power from the respective intermedi- 
ate wheels to the rotary load by means of auxiliary first 
and second intermediate wheels fixed to the first and 
second intermediate wheels and via an output wheel 
drivingly connected to the auxiliary first and second 
wheels and to the rotary load. 

The invention extends to a rotary power transmission 
device, suitable for transmitting rotary power, from a 
source of rotary power to a rotary load, selectively in at 



25 



nect the rotary load respectively to the first and to 30 ~ ^ ~ " • a X ♦ y • , • - , * 
the second intermediate wheels; leBSt *»* ^ modes ' ^ transimssi0n device mclud ' 

mounting the transmission device ™»i»tivf» to tVi*» m S 



relative to the 

source of rotary power and the rotary load to be 
selectively movable between a first operative con- 
dition and a second operative condition; 35 
connecting respectively the source of rotary power 
by means of the source connection means and the 
rotary load by means of the load connection means 
to the transmission device such that: 
when the transmission device is in its first operative 40 
condition, driving connection in a first drive 
mode of said at least two drive modes is effected 
from the source of rotary power via the first 
intermediate wheel to the rotary load and drive 
from the source of rotary power to the rotary 45 
load via the second intermediate wheel is discon- 
nected, and 

when the transmission drive is in its second opera- 
tive condition, driving connection in a second 
drive mode of said at least two drive modes is 
effected from the source of rotary power via the 
second intermediate wheel to the rotary load and 
drive from the source of rotary power to the 
rotary load via the first intermediate wheel is 
disconnected, 

the first drive mode and the second drive mode 
differing in respect of at least one of direction of 
rotation and speed ratio; and 

appropriately moving the transmission device into 
a selected one of the first and second operative 60 
conditions. 

The method may include interrupting transmission of 
power from the source of rotary power to the rotary 
load in a neutral mode by moving the transmission de- 
vice into a neutral condition. 65 

Moving the transmission device may preferably be by 
pivoting, the transmission device being pivotally 
mounted. The first and second operative conditions will 



50 



55 



first and second intermediate wheels which are inde- 
pendently rotatable, 
source connection means adapted operatively to con- 
nect respectively the first and the second interme- 
diate wheels to the source of rotary power, 
load connection means adapted operatively to con- 
nect the rotary load respectively to the first and to 
the second intermediate wheels; 
mounting means for mounting the transmission de- 
vice for movement to be movable between a first 
operative condition and a second operative condi- 
tion; 

the arrangement of one of the source connection 
means and the load connection means being such 
that: 

when the transmission device is in its first operative 
condition, driving connection in a first drive 
mode of said at least two drive modes is effected 
from the source of rotary power via the first 
intermediate wheel to the rotary load and drive 
from the source of rotary power to the rotary 
load via the second intermediate wheel is discon- 
nected, and 

when the transmission drive is in its second opera- 
tive condition, driving connection in a second 
drive mode of said at least two drive modes is 
effected from the source of rotary power via the 
second intermediate wheel to the rotary load and 
drive from the source of rotary power to the 
rotary load via the first intermediate wheel is 
disconnected, 

the first drive mode and the second drive mode 
differing in respect of at least one of direction of 
rotation and speed ratio. 
The mounting means may allow moving of the trans- 
mission device into a neutral condition in which trans- 
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mission of power is interrupted. The neutral position 
may be intermediate the first and second operative con- 
ditions. 

In a preferred embodiment, the mounting means may 
be pivotal mounting means such that the transmission 
device is pivotal between its first and second operative 
conditions. 

In one class of embodiments, the mounting means 
may be adapted to mount the transmission device for 
movement relative to the source of rotary power, the 10 i oa d, 
load connection means being adapted fixedly to connect 
the rotary load to the first and second intermediate 
wheels, and the source connection means being adapted 
appropriately to effect driving connection and to dis- 
connect drive in response to the condition of the trans- 
mission device. 

Advantageously, the pivotal mounting of the trans- 
mission device may be about an axis co-axial with an 
axis of an output shaft driving into the rotary load in 
use. The line or distance from said axis of the output 20 
shaft to any point on the transmission device — specifi- 
cally to the first and second intermediate wheels — then 
remains constant regardless of the angular orientation of 
the device. 

The first and second intermediate wheels may be in 25 
the form of pulleys, driving connection between the 
source of rotary power and the respective intermediate 
wheels being frictional by means of belts. 

In said one class of embodiments, the load connection 
means may include an auxiliary first intermediate and an 30 
auxiliary second intermediate wheel which are respec- 
tively drivingly connected to the first and second inter- 
mediate wheels, an output wheel, and output connec- 
tion means drivingly connecting the output wheel to the 
auxiliary first and auxiliary second intermediate wheels. 
The first intermediate wheel and first auxiliary interme- 
diate wheel may fixedly drivingly be connected about a 
common axis and the second intermediate wheel and 
second auxiliary intermediate wheel may fixedly driv- 
ingly be connected about a common axis. 

In one embodiment, the auxiliary intermediate wheels 
and the output wheel may be in the form of pulleys, the 
output connection means being in the form of comple- 
mental V-belts, 



* ' , 

The transmission device 14 is arranged to transmit 
rotary power selectively in two modes to the output 
shaft 16. 

The internal combustion engine 12 has an output shaft 
In another embodiment, the auxiliary intermediate 45 on which are mounted two drive pulleys respec- 
wheels and the output wheel may be in the form of tively indicated by reference numerals 20 and 22. 
sprockets, the output connection means being in the Th e internal combustion engine 12 is supported at an 
form of complement^] chains. elevated position on a pedestal 24 which is mounted on 

In yet another embodiment, the auxiliary intermedi- a b ea * P^te 26. The pedestal 24 is in the form of appro- 
ate wheels and the output wheel may be in the form of 50 priately bent plating. 



by appropriately changing the working angle or atti- 
tude of the pivoting mechanism. 

The invention extends yet further to an installation 
including a source of rotary power, a rotary load and a 
transmission device as herein described, the compo- 
nents being operatively connected to transmit rotary 
power from the source of rotary power to the rotary 
load. The installation may be in the form of a motorized 
vehicle, a drive wheel of the vehicle forming the rotary 



The invention is now described by way of example 
with reference to the accompanying diagrammatic 
drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIGS. 1, 2 and 3 show respectively in frontal view 
side view and plan view a motor and transmission unit 
in accordance with the invention; 

FIGS. 4 to 7 show, respectively in front views, varia- 
tions in the arrangement or construction of the transmis- 
sion device of FIGS. 1 to 3; 

FIG. 8 shows, in three dimensional view, to a larger 
scale, an adjustable pulley suitable for use with the 
motor/transmission unit of FIGS. 1 to 3; and 

FIGS. 9 and 10 show, respectively in sectional side 
view and plan view, a motorized vehicle in accordance 
with the invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

o^ Wtr^sinjsgon 

iiacc p r^anoffiwTt^ 

~ Itcomprises an internal 
engine genefallv ^ndreaK * " 



^With reference to 
umtjiin 




ited^byireference numer al I4.a nd \ 
r^resentmg?aTrpta^/Joaq? In prac- 



cogged wheels, the output connection means being 
provided by an arrangement causing the cogged wheels 
to mesh. If desired, a suitable combination of, say, chain 
drive and cogged wheel or gear drive may be used 
instead. 

By way of development, when the auxiliary interme- 
diate wheels and output wheel are in the form of pulleys 
and the output connection means is in the form of com- 
plemental V-belts, the auxiliary intermediate wheels 



The output shaft 16 is mounted for rotation in bear- 
ings 17 in the pedestal 24. The output shaft 16 is parallel 
to, and in this case vertically underneath, the output 
shaft 18 of the internal combustion engine 12. The out- 
55 put shaft 16 extends rearwardly beyond the pedestal 24 
to allow a rotary load to be connected thereto from the 
rear. It also extends forwardly well beyond the front of 
the pedestal 24 to mount the transmission device 14 as 
will be described hereinafter and also to provide a fore 



may be in the form of adjustable pulleys to allow the 60 extension to which a rotary load can be connected. 



relative diameters of the pulleys to be adjusted to effect 
speed adjustment. Instead, the auxiliary intermediate 
wheels may be in the form of stepped pulleys to allow 
different speed ratios to be selected. However, prefera- 
bly, the intermediate wheels, rather than the auxiliary 65 
intermediate wheels may be in the form of adjustable 
pulleys or stepped pulleys. Then, it may be possible to 
accommodate the length discrepancy in the belt length 



The transmission device 14 comprises a hollow piv- 
otal casing 30 which is mounted by means of bearings 
32, such as to allow pivoting, on the output shaft 16 
immediately in front of the pedestal 24. At a lower end 
thereof a pivot member 38 fast with the pivotal casing 
30 mounts a pivot shaft 40 by means of which the piv- 
otal casing 30 can be pivoted pendulum fashion gener- 
ally as indicated by reference numeral 36 in FIG. 1. 
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Internally in the pivotal casing 30, there is mounted it unseats from its drive pulley 20, 22. Thus, the V-belt 

an output wheel 42 such as to be drivingly connected to which is not tensioned and which is thus not operative, 

the output 16. It is of significance that the pivotal casing is lifted off its pulleys or at least partially off its pulleys 

30 is pivotal about the axis of the output wheel 42. such that it is not connected. Similarly, guides 21/23 

A first intermediate wheel 44 is mounted for rotation 5 (FIG. 1) are provided around the upper portions of the 

on the pivotal casing 30 to be aligned with the first drive drive pulleys 20, 22 to receive the respective V-belts 

pulley 20. The first intermediate wheel 44 is mounted with lost motion when lifted from the pulleys 20, 22. 

via a stub shaft in bearings mounted on the pivotal cas- The guides 21/23 are mounted on a side plate 25 behind 

ing generally as indicated by reference numeral 46. The the pulleys 20/22. Similarly, the guides 45/55 are 

stub shaft has an axis which is parallel to the output 10 mounted on a side plate 57 behind the pulleys 44/54 

shaft 16 and transversely spaced therefrom toward one The guides and side plates are shown in FIG 1 only 

side of the tonsmission device 14. Internal of the piv- For 0 f drawing, they have been omitted from the 

otal casing 30, and mounted on the stub shaft and thus other figures 

drivingly fast with the first intermediate wheel 44, there Dri ve is then transmitted from the internal combus- 

is provided a first auxfliary mtermediate wheel 48. 15 tion - en ^ ne 12 ^ ^ tensioned V-W 50/6Q ± 

SimOarlv, and in this case symmetncdly, there is a p propriate intermediate wheel 44/54 and thence from 

provided a second mtermediate wheel 54 toward an ^ ^ponding auxiliary intermediate wheel 48/58 

opposed side of the pivotal casing 30. Also the second ^ ^ ^ eii^toL output wheel 40 and the 

mtermediate wheel 54 is mounted by way of a stub shaft 0UtDUt ^ 

and bearings generally as indicated by reference nu- 20 • ' , , A • , , . Al _ 

meral 56 to the pivot* casing 30. A second auxiliary Hi ^ ? lv0tal «"« 30 f piVOU * m 

intermediate wheel 58 is provided fast with the^rub t £ f^T 1 !?? p1 ^ ™ ° f 

shaft internal of the pivotal casing 30 and in line with ate f ^ ***** ^^S^^^S? 

the output wheel 42 rotation of the output shaft 16. Thus, in the embodi- 

The first intermediate wheel 44 is aligned with the 25 ment °™ S ' 1 to modes at which «ve can 
first drive pulley 20 and is rdrivIl^^lconnecte(3lbV selectively be transmitted by the transmission device 14 
^JEBBHBiiBiei!^^ 20^rgjfef " e °™™ lte m a^ection. Because the first and second 

in ^fflD?aim£t, the first interme^iaffwheel 44 is 2 \ 22 °f effectIve diameter, the 

also in the form of a pulley. first «e«md mtermediate wheels 44, 54 are of equal 

Siinilarly, the second intermediate wheel 54 is aligned 30 fffecuve diameter and the first and second auxiliary 
with the second drive pulley 22 and is connected intermediate wheels 48, 58 are of equal effective diame- 
thereby by means of a V-belt 60. Thus, also the second ter ' ^ s P eed ratios of ^ first second modes are 
intermediate wheel 54 is in the form of a pulley. but <>PP°site in direction. 

The first and second auxiliary intermediate wheels 48 With reference to FIGS. 4 to 7 the general construc- 
and 58 are aligned with each other and with the output 35 tion 311(1 operation of the various transmission devices 
wheel 42. respectively indicated by reference 114, 214, 314 and 

As can be seen in FIG. 1, a drive element 51 drivingly 414 ** e s "attar and like reference numerals refer to like 
connects both of the auxiliary intermediate wheels 48 V&t$- The transmission devices are not again described 
and 58 to the output wheel 42. Driving interconnection detail but emphasis is merely placed on differences, 
is such that, when the first intermediate wheel 44 rotates 40 Th e transmission device 114 makes use of a chain 
counter-clockwise as seen in FIG. 1, the output wheel drive between its auxiliary mtermediate wheels 148, 158 
42 will rotate clockwise. In contrast, if the second inter- ^e output wheel 142. Thus, the first and second 

mediate wheel 54 is rotated counter-clockwise, the out- auxiliary intermediate wheels 148, 158 and output wheel 
put wheel 42 will also be rotated counter-clockwise. (In 142 ^e m tne form of cogged wheels. Correspondingly, 
other embodiments, separate output wheels, which may 45 ^e d^e element 151 is in the form of a chain. Further- 
or may not be mounted on a common shaft, may be more, the arrangement of the chain 151 is such that the 
provided. Separate driving connections to the auxiliary direction of drive remains the same regardless of 
intermediate wheels will then be provided.) whether drive takes place via the first intermediate 

It is to be appreciated that the interconnection be- wheel 54 or the second intermediate wheel 44. How- 
tween the auxiliary intermediate wheels and the output 50 ever » the second auxiliary intermediate wheel 158 is 
wheel is fixed. This is made possible by having the smaller than the corresponding first auxiliary intermedi- 
pivotal casing 30 which mounts the intermediate wheels ate wheel 148. Thus, the two modes at which drive can 
and auxiliary intermediate wheels pivotal about the be transmitted differ in respect of speed ratio, 
output shaft 16 Le. about the axis of the output wheel 42. With reference to FIG. 5, the transmission device 214 

In use, the pivotal casing 30 is pivoted in a desired 55 is similar to the transmission device 114 in that a chain 
direction 36 such that a desired one of the V-belts 50 drive is used. However, it is similar to the device of 
and 60 is drivingly connected via its drive pulley 20 or FIG. 1 in that drive is transmitted at equal speed ratios 
22 to the output shaft 18 of the internal combustion hut in opposite directions of rotation, 
engine 12. At the same time, the other of the intennedi- In FIGS. 6 and 7, the auxiliary intermediate wheels 
ate wheels is drivingly disconnected from its output 60 and the output wheel, in each case, are in the form of 
pulley as its V-belt is slack. In an intermediate orienta- gears which are drivingly interconnected by meshing 
tion, neither of the V-belts 50, 60 is connected, and no with one another. 

drive is transmitted, as both V-belts are slack. In the FIG. 6 embodiment, the direction of rotation is 

Advantageously, guides 45/55 (FIG. 1) are provided the same regardless of whether drive takes place via the 
spaced around lower portions of the first and second 65 first intermediate wheel 44 or the second intermediate 
intermediate wheels 44, 54 to cover the V-belts 50, 60 wheel 54. However, the second auxiliary intermediate 
and furthermore, when any of the V-belts 50, 60 is wheel 358 is larger than the first auxfliary intermediate 
slackened, to lift such V-belt with lost motion such that wheel 348 and the speed ratio at which power is trans- 
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mitted via the second intermediate wheel 54 is higher 
than via the first intennediate^whed^44^ 



^place 



*Of 1 



Thus, accordingly, and with reference to FIGS. 9 and 
10, a low power low speed motorized vehicle in accor- 
dance with the invention is generally indicated by refer- 
ence numeral 100. The vehicle 100 has fixed axles 
mounting, respectively, left fore and rear wheels 101 
and 102 and right fore and rear wheels 201 and 202. It is 
powered by means of the motor/transmission unit 10 as 
^described above and comprising the internal combus- 
5Jj-- tion engine 12 and the transmission device generally 
lOSindicted by reference numeral 14. The unit 10 is similar 



<< BS^ t0 ^ unit described witn reference to FIGS. 1 to 7 and 

^^^l^^^^^^^^^^ai^tiM^nwmg toe same reference numerals denote the same compo- 



connection between the auxiliary intermediate wheels 
and the output wheel, three types of transmissions have 
been described namely via a V-belt, via a chain and via 
gears. An appropriate arrangement of driving connec- 
tion and an appropriate type of driving connection will 
be selected bearing in mind the intended use of the 
transmission, 



nents. 

In this embodiment, the transmission device 14 is 
15 adapted to transmit power in the same direction but 
respectively in low and high ratio in the respective 
drive modes. It is also capable of interrupting transmis- 
sion of power in its neutral mode. 
The unit 10 has a common output shaft 16. At one end 
With reference to FIG. 8, by way of development, an 20 ? ut P ut shaf ^ 38 ^atcd by reference numeral 
adjustable pulley assembly, used preferably in pairs, * 03 ' !t two Pf e ^ ^ « dnvmgly connected 
may be utilized. Such a pulley assembly is generally b J means * flexible drive members 104 to a 
mdcatedbyreferencenumeral70mFIG.8.Theassem- transmission device in accordance with the invention 
bly 70 comprises an adjustable pulley 72 having flanges „ "id generaUy maicated by reference numeral 111 The 
ial- e « on L «r „As,i ^ \ 25 transmission device 111 is arranged to drive the left fore 
74 the spacing of which is varied to adjust the effective anA mr wWlc anA 1ft , ? a lo „_ tUa 

diameter at which a V-belt engages the pulley and thus 



and rear wheels 101 and 102 in accordance with the 
invention. 

Similarly, at the other end of the output shaft 16, it 
. _ , . c , . - - / « has a pair of pulleys 203 which are drivingly connected 

^KSS^S^!^ 30 by means of flexible drive elements 204 to a further 

transmission device in accordance with the invention 



effectively varying the speed of transmission. It has 
adjustment means generally indicated by reference nu- 



74 can be adjusted. The adjustable pulley 70 can be any 
suitable standardly available pulley assembly or can be 
specifically made for a specific application. If adjustable 
pulleys are used on the intermediate wheels, it may be 
feasible, instead of using them in pairs to keep the V-belt 35 
length constant, to use them singly and to accommodate 
the effective discrepancy in V-belt length by means of 
changing the working angle or attitude of the pivoting 
mechanism. 



generally indicated by reference numeral 211. The de- 
vice 211 is arranged to drive the right fore and rear 
wheels 201 and 202. 

Drive of respectively the left and the right wheels 
takes place in mirror image fashion and only the right 
hand drive arrangement will be described. 

The transmission device 214 is arranged in upright 
orientation (as can best be perceived for the transmis- 



The Applicant regards it as an advantage that the 40 £ on device 114 shown in FIG. 9). The transmission 



invention provides a simple and inexpensive but never- 
theless effective way of transmitting rotary power se- 
lectively in two modes. The two modes can differ in at 
least one of direction of rotation or speed ratio. In addi- 
tion, advantageously, a neutral mode is also provided. 45 
The motor is thus allowed to idle. 

If desired, an independently operable drive mode 
may be provided for use when the transmission device 
is in neutral mode. Thus, for example, when the trans- 
mission device is adapted selectively to provide drive in 50 
the same direction and at different speeds respectively, 
the independently operable drive mode may be adapted 
to provide drive in reverse direction. The indepen- 
dently operable drive mode may use, e.g. a separate 
pulley on the output shaft 18 of the motor or engine 12, 55 
a separate pulley on the output shaft 16, an endless 
flexible drive element over said separate pulleys, and an 
independently operable tensioner selectively to effect 



device 214 is adapted to transmit drive, at the same 
speed, but respectively in forward and reverse, in its 
two drive modes. It is also capable of an intermediate 
neutral mode in which drive is not transmitted. 

From output wheels, mounted on a common output 
shaft, of the device 214, drive is transmitted by means of 
endless flexible chains respectively indicated by refer- 
ence numerals 205 and 206 to the rear right wheel 202 
and the front right wheel 201. 

Control means generally indicated by reference nu- 
meral 11 is provided to control operation of the trans- 
mission device 14. Similarly, separate control means 111 
and 211 are provided to control respectively the control 
device 114 and the control device 214. 

In this embodiment, by means of the control means 
11, rotary power from the internal combustion engine 
12 can be transmitted to the respective transmission 
devices 114 and 214 in a selected one direction either at 
a high speed ratio or a low speed ratio. It is also capable 



and interrupt engagement. 

It is also important that drive from the source of 60 of being in neutral mode in which drive is not transmit 

rotary power to the intermediate wheels takes place ted and the internal combustion engine 12 is allowed 

frictionally. Thus, changes in speed and torque are merely to idle. It is to be appreciated, as explained 

smoothed or evened out by slippage. Therefore, use of above, that a separate friction clutch is not provided, 

the transmission device obviates a separate friction Each of the transmission devices 114 and 214 can, 

clutch. The Applicant is of opinion that the invention 65 selectively, transmit drive to the wheels either in for- 

can particularly advantageously be applied to low speed ward or reverse direction. If desired, both the transmis- 

low power motorized vehicles or stationary applica- sion devices can independently be adjusted into neutral 

tions. mode in which power is not transmitted. 
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Thus, in use, an operator can propel the vehicle 100 at appropriately moving said body of the transmission 

high speed, at low speed, or can select idling mode. device into a selected one of the first and second 

Furthermore, by means of the transmission devices 114 operative conditions of the transmission device, 

and 214, the operator can propel the vehicle 100 for- 2. A method as claimed in claim 1 which includes 

ward or rearward. In addition, because the transmission 5 interrupting transmission of power from the source of 

devices 114 and 214 can be controlled independently, rotary power to the rotary load in a neutral mode by 

one side of the vehicle can be propelled forward while moving the body including the first and second interme- 

the other side is propelled rearward or is held stationary diate wheels into a neutral condition, 

in idle mode and by utilizing brakes if desired. In that 3. A method as claimed in claim 2 in which the body 

fashion, pivot steering can be achieved. 10 ^ p i vo tally mounted, in which the first and second 

It should be readily apparent to a reader skilled in the operative conditions correspond to different angular 

art that other arrangements of the respective transmis- orientations of the body including the first and second 

sion devices can be used to obtain different, desired intermediate rotation axes and in which moving the 

drive conditions. body ^ effected by pivoting it 

In addition to the advantages mentioned for the trans- 15 4. a method as claimed in claim 3, in which the neu- 

mission device, it has now been exemplified that trans- tral condition is intermediate the first and second opera- 

mission devices in accordance with the invention can be tive conditions. 

used to transmit drive to a vehicle in a manner in which 5. A method as claimed in claim 1 in which connect- 

the vehicle is controllable in a number of ways. It is mg of ^ rotary load by means of ^ load connection 

important to appreciate that the transmission devices zu me ans to the transmission device is fixed, and in which 

are provided relatively ^expensively, and that no sepa- connection of the source of rotary power by means of 

rate friction clutch is required. . ^ connection me ans to the transmission device 

I** u r , issuchthat: 

1. A method of transmitting rotary power, from a when the body of the transmission device is in said 
source of rotary power to a rotary load selectively in at flrst operative condition, driving connection in said 
least two drive modes, the method including first drive mode is effected from the source of re- 
proving a transmission device which includes tary power to the first intermediate wheel and 

® y * , . - . . _ . driving connection from the source of rotary 

first and second mtermediate wheels which are M to ^ tecmd - mtermediate wheel b 

mounted for independent rotation respectively nected and 

about first and second intermediate axes which when the body of the transmission device is in said 
are m fixed relation to said body second operative condition, driving connection in 
!^ T^rl^.f ^1° T' sec °» d d ™ mode is effected from the source 
^iSEML? second mter- 35 of rotary power to the second intermediate Wheel, 
mediate wheels to the source of rotary power, ^ ^ving connection from the source of rotary 
. load connection means adapted dnvmgly to con- ^ , t. * . . . , , . J 
i j ^ i A X a * j power to the first intermediate wheel is discon- 
nect the rotary load respectively to the first and nected 

to the second intermediate wheels; £ A , , . , . . _ . 
mounting the transmission device relative to the ^ . * * me Aod as claimed in claim 5 in which connect- 
source of rotary power and the rotary load such mg ^ r0ta f u y load ^ the transmission device mcludes 
that said body including the first and second inter- ™™***f ^1°^ ! 0ad m * ccord ™<* with the first 
mediate wheels is selectively movable between a ?™ mode *> intermediate wheel, and connect- 
first operative condition and a second operative mg ^ ro ! ary load m accordance mth ^ 860011(1 
condition; . mode to the second intermediate wheel. 

connecting respectively the source of rotary power 5 7 ' A method 38 claimed ™ claim 5 which includes 

by means of the source connection means and the transmitting the rotary power fractionally via the source 

rotary load by means of the load connection means connection means by means of flexible, endless drive 

to the transmission device such that: members. 

when the body of the transmission device is in said 50 8 ' A method & claimed in claim 5 which includes 

first operative condition, driving connection in a transmitting the rotary power from the first and second 

first drive mode of said at least two drive modes intermediate wheels to the rotary load by means of 

is effected from the source of rotary power via auxiliary first and second intermediate wheels fixed to 

the first intermediate wheel to the rotary load the first and second intermediate wheels and via an 

and driving connection from the source of rotary 55 output wheel drivingly connected to the auxiliary first 

power to the rotary load via the second interme- 211(1 second wheels and to the rotary lead, 

diate wheel is disconnected, and 9. A rotary power transmission device, suitable for 

when the transmission device is in said second transmitting rotary power, from a source of rotary 

operative condition, driving connection in a sec- power to a rotary load, selectively in at least two drive 

ond drive mode of said at least two drive modes 60 modes, the transmission device including 

is effected from the source of rotary power via a body, 

the second intermediate wheel to the rotary load first and second intermediate wheels which are 
and driving connection from the source of rotary mounted for independent rotation respectively 
power to the rotary load via the first intermedin about first and second intermediate axes which are 
ate wheel is disconnected, 65 in fixed relation to said body, 
the first drive mode and the second drive mode source connection means adapted drivingly to con- 
differing in respect of at least one of direction of nect respectively the first and the second interme- 
rotation and speed ratio; and diate wheels to the source of rotary power, 
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load connection means adapted drivingly to connect about an axis co-axial with an axis of an output shaft 

the rotary load respectively to the first and to the driving into the rotary load in use. 

second intermediate wheels; 15. A rotary power transmission device as claimed in 

mounting means for mounting the transmission de- claim 13 in which the first and second intermediate 

vice for movement such that said body including 5 wheels are in the form of pulleys, and in which driving 

the first and second intermediate wheels is movable connection between the source of rotary power and the 

between a first operative condition and a second &*t ^ second intermediate wheels is frictional by 

operative condition; means of belts * 

the arrangement of either the source connection 16. A rotary power transmission device as claimed in 

means or the load connection means being such 10 15 « which the first and second intermediate 

t | iat . wheels are in the form of adjustable pulleys having 

when the transmission device is in said first opera- ?^ ete * **** ™ ^justable to allow said diameters 

tive condition, driving connection in a first drive to * f*™* t0 effec * , . A 

from the source of rotary power vm the first wheels „ m ±e form of stepped mleys to ^ OVf dif . 

intermediate wheel to the rotary load and dnv- ferent d ratios to be selected . 

mg connection from the source of rotary power 18 A rotary ^ transmission device as claimed in 

to the rotary load via the second intermediate claim 13 in which ^ load connection means includes 

wheel is disconnected, and 20 an auxiliary first intermediate and an auxiliary second 

when the transmission device is in said second intermediate wheel which are respectively drivingly 

operative condition, driving connection in a sec- connected to the first and second intermediate wheels, 

ond drive mode of said at least two drive modes an output wheel, and output connection means driv- 

is effected from the source of rotary power via ingly connecting the output wheel to the auxiliary first 

the second intermediate wheel to the rotary load 25 and auxiliary second intermediate wheels, 

and driving connection from the source of rotary 19. A rotary power transmission device as claimed in 

power to the rotary load via the first intermedi- claim 18 in which the first intermediate wheel and first 

ate wheel is disconnected, auxiliary intermediate wheel are fixedly drivingly con- 

the first drive mode and the second drive mode nected about said first intermediate axis and in which 

differing in respect of at least one of direction of 30 the second intermediate wheel and second auxiliary 

rotation and speed ratio. intermediate wheel are fixedly drivingly connected 

10. A rotary power transmission device as claimed in about said second intermediate axis. 

claim 9 in which the mounting means allow moving of 20 - A rotarv power transmission device as claimed in 

the body including the first and second intermediate claim 18 m which ^ auxiliary intermediate wheels and 

wheels into a neutral condition in which transmission of 35 the out P ut wheel are in the form of pulleys and the 

power is interrupted. output connection means is in the form of a complemen- 

11. A rotary power transmission device as claimed in tal V-belt. 

claim 10, in which the neutral condition is intermediate . t™^?™? de ™ e 35 "J 

the first and second operative conditions. ^ ^ nm « m W J«* the au ^7 ^rmediate wheels and 

12. A rotary power transmission device as claimed in 40 S^*? ^ Z ™ - Tf *T ^ T 

t . A . . . f ^ . . Al . output connection means ism the form of a complemen- 

claim 9 m which the mountmg means is pivotal mount- ^ v 

ing means such that the transmission body is pivotal 22 A transmission device as claimed in 

between said first and second operative conditions claim 18 in which the auxiliary intermediate wheels and 

13. A rotary power transmission device as claimed in 45 theoutput wheel are in the form of cogged wheels, and 
claim 12 in which the mountmg means is adapted to ^ output connection means is provided by an arrange- 
mount the body for movement relative to the source of ment causing the cogged wheels to mesh. 

rotary power, in which the load connection means is 23. An installation including a source of rotary 

adapted fixedly to connect the rotary load to the first power, a rotary load and a transmission device as 

and second intermediate wheels, and in which the 50 claimed in claim 9 operatively connected to transmit 

source connection means is adapted appropriately to rotary power from the source of rotary power to the 

effect driving connection and to disconnect driving rotary load. 

connection in response to the operative of the transmis- 24. An installation as claimed in claim 23 which is in 

sion device. the form of a motorized vehicle, a drive wheel of the 

14. A rotary power transmission device as claimed in 55 vehicle forming the rotary load, 
claim 13 in which the pivotal mounting of the body is * * * * * 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 

PATENT NO. : 5,393,270 

DATED : February 28, 1995 

INVENTOR(S) : Johannes R. Grobbelaar 

It is certified that error appears in the above-indentified patent and that said Letters Patent is hereby 
corrected as shown below: 

Column 4, line 16, insert a comma after "view". 
Column 6, line 18, "wheel 40" should be —wheel 42—. 
Column 8, line 10, "indicted" should be — indicated — . 
Column 10, line 35, "Wheel" should be —wheel—. 
Column 10, line 56, "lead" should be —load—. 
Column 11, line 53, "operative" should be — operation — . 



Attest: 



Signed and Sealed this 
Sixteenth Day of May, 1995 



BRUCE LEHMAN 

Attesting Officer Commissioner of Patents and Trademarks 
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